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IIpeqcTaBuIeHbI pe3yibTaTbI pa3spaOoTKH cmocoba 
HOJYYeHUA KOPMA JIA %X%KUBOTHbIX H3 OTXOJIOB 
TlepepaovoTKW JIMCTOCTeOeIbHOM MaCCbI JIFOLLepHbI 


KYJIbTyp 
IIpupeyeHsl 


C YCHOJIBSOBAHHCM IITAaMMOB 


MOJIOUHOKHCIIBIX OakTepui. 
XMMUMYeECKHM COCTaB UW 9HeEpreTH4eCcKad ITCHHOCTB 
mouyueHHoro KopMa. Ilouy4ueHHbIe pe3yJIbTaThI 
TMO3BOJIMIM cCilelaTb BbIBOA, 4TO CoueTaHHe 


MexaHHyeckoro oO0e3BO2%xKHBAHHA pacTHTesIbHOU 


Maccbl JIOUepHbE TO 60 % BiaKHOCTH C 
TOCJICLYFOULUM BBeTCHHeM KYJIBTyp 
wakTOOaKkTepun TO3BOJIACT WOJLy4aTb 
WOOpoKayecTBeHHbI KOPM JIA %2XKBadHbIX 


X2KMBOTHDIX. BbIABJICHO AKTHBHOE HU HalipaBJICHHOe 


BJIMAHHE cMecu IITaMMOB KYJIbTyp 
jakTOOakTepuit Ha TeyeHHe 
MUKpOONOOrM4eCKHX u OMOXHUMU4eECKHX 


IIPOWeCCOB B KOHCepBUpyeMON 3eJIeHOM Mmacce 
MFOLLEpHbI, WOAaBICHHe pasBUTHA HExXKeaTesIbHOU 
MUKpodmsIoOpsl, 


co3qaHue yCJIOBHU JIA 


JJIMTeCIbHOrO  XpaHeHHA TIMTaTeIbHbIX MU 
OMOJIOrM4eCKM AKTMBHBIX BellecTB B KOpMe. Ilo 
MMmWeBOow WU 9HepreTHYeCKOH  I[CHHOCTH, 
COJepxKaHHO IIPOYKTOB OpoxKeHHA MOJYYCHHbI 


KOPM COOTBETCTBOBAaJl TpeOOBaHHAM K CeHaxy 2 


Kylacca. 

KoroveBbie = CJI0Ba: BereTaTHBHad Macca, 
TPYTHOCHJIOCYeMBIe KYJIBTYDPBI, CeHax, 
MOJIOUHOKUCIble + OakTepHW, COXpaHHOCTb U 


KaYeCCTBO KOPMa. 
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HIGH QUALITY ANIMAL FEEDSTUFF 
PRODUCTION FROM ALFALFA 
VEGETATIVE MASS WASTE 
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The paper provides the development results 
of the method for animal feedstuff production 
from alfalfa cormophyte mass waste using 
lactobacillus cultures. The article shows the 
chemical composition and energy content of 
the resulting feedstuff. These results led to 
the conclusion that a combination of 
mechanical dewatering of alfalfa plant mass 
to 60% of humidity followed by the 
introduction of lactobacilli cultures produces 
good feedstuff for ruminants. The authors 
have found out active and _ directional 
influence of lactobacillus cultures strains on 
microbiological and biochemical processes in 
alfalfa 


Suppression of 


the preserved green mass, the 


unwanted microflora 
development, creation of the conditions for 
nutrients and 


long-term storage of 


biologically active substances in_ the 
feedstuff. The produced product meets the 


2nd class haylage requirements to energy and 


nutrition value and the content’ of 
fermentation. 
Keywords: vegetative mass, difficult silage 


cultures, haylage, lactic acid _ bacteria, 


preservation and quality of feedstuff. 


—_ 











— 








(itt) ava tm mm m aia b aah AR V, i. 


| |b | 


D / / J LI D / 


r—~ rNrGnwTin 


Nod 


OT BE 
\SLZ Safety of Technogenic and Natural Systems ; 2 01 7 





BBejzenne. AKTYyaJIbHbIM BOIIPOCOM 


YIY4MIeCHHA KOPMOBOM Oa3bI B 2%KXHBOTHOBOJICTBE 
ABIIAeCTCA CHMKeHMe Teduluta Oeska B KOpMax, 
paljMoHasIbHoe, 


KOMITICKCHOC HCIOJIb3OBAHHC 


PpaCTUTeCJIbBHOrO CbIpbdA. OwHUM W3 pCaJIbHbIx 


yTeiw B pelleHHu poOsemMbl coKpallleHua 
nedumuta Oeuka B palluoHax 
CeJIbBCKOXO3AMCTBCHHBIX %KHBOTHBIX = MO2XKeT 


ABUTBCA IIPWrOTOBIeHHe MOOPOKayeCcTBeHHEIX, 
IKOJOFHYeCKH Oe30MaCHbIX KOPMOB H3 OOOOBBIX 
TpaB, OOaqaroliux BbICOKOH MHTAaTesIbHOCThIO. 
Handonee mepcneKTHBHOM KYJIbTypow WIA 
KOMIMICKCHOM TepepaOoTKH ABJIACTCA JIFOWepHa. 
OOsalai BbICOKOM ypoxKaNHOCTbIO, BbICOKHM 
coyepxKaHveM OMOOrMYeCKH MOJIHOMeHHOTO, 
erKOMepeBapuMoro TMpoTenHa, pa3HooOpa3vemM 
MUHepasIbHbIX BeIIeCTB HM BUTAaMHHOB, 3e/1eHad 
Macca JIFOIIepHbI MO%#KeT MpMMeHATBCA IA 
KOPMJICHHA 2KUBOTHBIX B CBe%KeM BHJe, B BUTE 
ceHa eCTeCTBCHHOHW WM UCKYCCTBCHHOM CYIIKH, 
MYKH, cusoca, ceHarxa [1]. 
OoOOBbIX 


buomacca ABJIALOTCA 


KYJIbTYp 
TPYHHOCHJIOCYeMbIM CbIPbeM 43-38 BbICOKOFO 
cofjepxKaHua WpoTenHa U BOLbI. IIpuroropsmeHue 
WOOpokauecTBeHHOro 


3 Hee kKopMa, 


He3HayUTeJIbHO ycTymMarolero UCXOHOM 


BereTaTHBHOU MacCC@, BO3SMOXKHO TOJIBKO ITOCJIC 


IIPOBAIMBaHHWA C TOCIeEXYIOWIMM BBeJIeHHeM 
KOHCepBaHTos [2]. 
CeHaxkupoBaHue KOPMOB TlO3BOJIACT 


KOHCe€pBUpOBaTb TPyYJHOCHJIOCYeMbIe pacTeHHA C 


HH3KYM COJCDXKAHHCM Caxdapa U BbICOKUM 


coflepxaHvemM Oeka. Jina tUpuroroByeHua 
CeHaxka BereTaTHBHYIO MacCcy IOJBAJIMBaIOT B 
e€CTECTBCHHBIX YCJIOBUAX JO BIIAXKHOCTU 45—55 %, 
TO eCTb 4O du3uonorMmuecKOH cCyxocTu, pu 
KOTOpOHM OakTepHasIbHble MpOLecchl B CKOLMCHHOM 
Macce He pa3BUBaIOTCA, a 3ATeM 3aKkJIabIBaFOT Ha 
XpaHeHHe B aHadpoOHBIx (6e3 WOCTyMa BO3yxa) 
yCJIOBHAX. CeHaxkK XOpOo xpaHutca pu pH 4,8— 
5,1 [3]. 

Ha state IpOBAIMBaHHA OMOMACCHI B KJIeTKaX 
pacTeHuM MOBbIMMAeTCA OCMOTHYeCKOe aBIeHHe, 
4TO 3aTpyIHAeT, HO He IpekpatjaeT pa3BuTue 
MUKpoOnoorMyueckux Wpoueccop. B  kseTKax 


IIPOBAJICHHBIX pacTeHun IIPOUCXOJMT 
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Introduction. The reduction of protein 
deficiency in feedstuff, the rational, integrated 
use of vegetable raw materials are the urgent 
issues of improving the feedstuff base in farm 
animal production. One of the ways to solve the 
problem of reducing protein malnutrition in the 
diets of farm animals can be the production of 
high quality, environmentally safe feedstuff 
from leguminose grasses with high nutritional 
value. The most promising crop for integrated 
processing is alfalfa. 

Possessing high yield, high content of 
biologically valuable, easily digesting protein, a 
variety of minerals and vitamins, alfalfa green 
mass can be used for animal feed fresh, as 
natural and kiln-dried hay, flour, silage and 
haylage [1]. 

Biomass of legume crops 1s ensilaged with 
difficulty raw material due to its high protein 
and water content. Production of high quality 
feedstuff, 


vegetative mass is possible only after drying 


slightly inferior to the original 


followed by the introduction of preservatives 


[2]. 

Haylage production allows preserving 
ensilaged with difficulty plants with low sugar 
content and high protein content. To make 
silage vegetative mass is slightly dried in natural 
conditions to a moisture content of 45-55 %, 
that is, to physiological dryness, in which 
bacterial processes in cut down mass do not 
develop and then it is stored in anaerobic 
(without air) conditions. The silage stores well 
at pH 4.8—5.1 [3]. 

At the biomass drying stage the osmotic 
which 


complicates, but does not stop the development 


pressure increases in plant cells, 
of microbiological processes. In dry cells of 


plants there is an accumulation of easily 


‘ee 











— 








(itt) ava tm mm m aia b aah AR V, i. 


| |b | 


D / / J LI D / 


r—~ rNrGnwTin 


Nod 


OT BE 
\SLZ Safety of Technogenic and Natural Systems ; 2 01 7 





HaKOMJIeHHe JICTKOTHIPOM3yYeMBIX YIJICBOJOB 
Onaroqapx UcilapeHuio u (depMeHTaTHBHOMYy 


paciijensIeHuto KpaxMasla u pyrux 
MOuMCcaxapu OB. 

BricoKoe OCMOTHYeCKoe jJaBsIeHue 
KJI€eTOUHOrO COKa TIOBAJICHHBIX pacTeHHi 
CIOCOOCTBYyeT pa3BUTHIO MOJIOUHOKUCIIBIX 
OakTepHH, KOTOpbIe OOpa3syIOT MOJIOUHYFO 
KMCIOTY, WOKMCIAOUtyIo §6KOpM.  LilTammpr 


OONTAIOLNIMX B CeHaxKe MOJIOUHOKMCIJIbIX OaKTepui 
Oomee KHCIIOTOYCTOMYMBbI, YEM CHJIOCHbIe. OHU 
pa3BUBarFOTCA pM KOHIJCHTpalMu caxapoB JO 
80% HW BbILepxKUBAaIOT KOHUeEHTpaH1o NaCl yo 8— 
10%. 
AHTHOHOTHYCCKON AKTHBHOCTBIO 110 OTHOMIeCHHIO 


MosouHokucyible =OakTepuu oOsIayaroT 
K YTHWIOCTHBIM OakTepHAM HW OCMOTHUeCKOM 
YCTOMYUBOCTbIO, 3HAYMTeCIbHO IIpeBocxoAllev 
OCMOTHYeCKyI0 


YCTOMYMBOCTb HMOCJICHHUX, 


BCJICICTBHe ero YTHWJIOCTHbIC OakTepuu B 
CceHaxke IIpakTH4eCKH He BcTpeyaroTca [3] 
KoHcepBupoBaHve ceHaxka jlocTuraeTcaA B 
pe3yibTaTe OHWKeHHOM BJIaKHOCTH- B 
IIPOBAJICHHbIX pPpaCTeHHAX, KOTra OOJbIMMHCTBO 
OakTepHi u3-3a (du3nHoN0rM4ecKOM CyxOcTH 
CpeybI He MOryT H3Be4ub BOY, HeEOOXOTUMyrIO 
JId WHTCHCHBHOrO pa3BHTHA UW evcTBHA 
yMokcuya yruepoga (CO), cimocoOcTByrollero 
CO3qaHHIO B KOpMe aHadspoOHBIX YCJIOBHM. 
BogoyaepxKuBatollad CHa PaCTHTeJIbHbIX KIICTOK 
mpu BaaKHOCcTH 50-55% coctTaBiaeT 52 aTM, a 
MaKCHMalIbHad cocyllat cua OObIIMHCTBa 
OakTepHuw — oxKomo 50 atm [4]. IIpu taxon 
BJIaKHOCTH He MOryT pa3BUBaTbCsA FHWJIOCTHBIe U 
OakTepuu, HO 


MaCJIMHOKUCJIBIC MYHTCHCHBHO 


Pa3BUBaKOTCH IWWJIeCeHH, KOTOpbie oOOaartoT 
cocyljew cuson cBpmle 200 arm. Ux pa3BuTue 
MOKHO IIpeOTBpaTHTb TUaTesIbHOH H30AlMen 
OMOMAaCChI OT BO3yxa. be3 WocTyna KuCHOpora 
IIpekpatllaeTca JbIXaHHe PaCTUTEJIbHBIX KIICTOK U 
BO3MO?KHOCTB 


YCTPpaHAeC}TCa HaKOIWJICHHA 


TePMOMMWJIBHBIX OakTepuh, BbI3bIBAFOIIMX 


pa30rpeB MaccBl. 

JloOpokayecTBeHHbIM CeHakK, B OTIM4ME OT 
ceHa HW cHoca, 00 (MH3HKO-XHMM4eCKHM HU 
KOPMOBbIM JIOCTOMHCTBaM OJIM30K K 3e/ICHOM 
mMacce OcHOBHEIe ero 


Tpae. MOCTOWHCTBAa 
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hydrolysed carbohydrates through evaporation 
and enzymatic decomposition of starch and 
other polysaccharides. 

The high osmotic pressure of dried plants 
cell sap contributes to the development of lactic 
acid bacteria, which form lactic acid, acidifying 
the feed. Strains inhabiting the lactic acid 
bacteria haylage are more acid resisting than 
silage ones. They develop’ when __ the 
concentration of sugars is up to 80% and can 
withstand NaCl concentration up to 8-10%. 
Lactic acid bacteria possess antibiotic activity 
against putrefactive bacteria and osmotic 
resistance, much higher than the osmotic 
resistance of the latter that is why the 
putrefactive bacteria can’t be met in the silage 
[3] 

Haylage preservation is achieved as a result 
of low humidity in dried plants when the 
majority of bacteria because of physiological 
dryness of the environment cannot get water 
which is necessary for intensive development 
and the action of carbon dioxide (CO2), 
contributing to the creation of anaerobic 
conditions in the feedstuff. The water-retaining 
power of plant cells at a humidity of 50-55% is 
52 ATM, and the maximum suction force of the 
most bacteria 1s about 50 ATM [4]. With such 
moisture putrefactive and butyric bacteria 
cannot develop, but different types of mold are 
rapidly developing, which have sucking force of 
more than 200 ATM. Their development can be 
prevented by a careful isolation of the biomass 
from the air. The lack of oxygen stops the 
respiration of plant cells and eliminates the 
possibility of accumulation of thermophilic 
bacteria causing mass heating. 

High quality haylage, unlike hay and silage, 
and feed 


according to physico-chemical 
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3akIOUaIOTCA = B He3HAUHMTeJIBHbIX IMOTepAX 
MMMTAaTeCJIbHbIX BeIIeCCTB pH MpvrorToBJIeHHH, 
XpaHeHHH UH XOpOllen MOeaeMOCTH 2KUBOTHBIMH. 

TpaJIMI[MOHHbIe 


TCXHOJIOTWU 3aVTOTOBKUY 


CUJIOCAa YU CCHaAKAa UMCrOT OTMHAKOBBIC 


TCXHOJIOPHMUCCKHWe Olle@pauwwuw — CKalliWvBaHie 


pacCTUTeCJIBHOTO CbIpbiA C YV3MCJIBYCHHOCM, 


TpaHCHOpTHpoBaHHe pacTHTesIbHOM Maccbl, 


3aklaqka B xXpaHusIMile, pa3paBHHBaHHe, 
yIIOTHeHHe UW TrepMeTu3aua. Jit ymnIOTHeHHA 
MacCCbI CTeCHMeCHb H3MCJIBYCHHA KaK JIA CHyIOCAa, 
Tak UW JIA cCeHaxka WrpaeT BaxKHYIO PpoOllb. 
CKOIIe€HHbIe Ha CHJIOC TpaBbl UH MPOBAJICHHBIe J1O 
BalaxHOcTH 60-70%, a ceHax — JO BilaxKHOCTH 
50-55% 


MallwHaMw Ha vacTHMubl QIMHOK 20-50 Mmm. 


W3MeJIbYalOT KOPMOYOOpouHbIMH 
OyHakoO Tp TpOBAJIMBaHHH HeEW30e2%KHbI BbICOKHE 
MOJIeBbIe MOTepH CaMOW I[eHHOW 4aCcTH pacTeHul 
— MOJIOJIBIX JIMCTbeB. 

CHH3UTb OMOMAaCCBI 


BJIAAKHOCTB MO2KHO 


MexaHH4uecKuM IIyTeM — [IpeccoBaHvemM. B 
pe3yiIbTaTe OTKUMA OHA pa3esIaeTCA Ha Mpecc- 
OCTaTOK u KJICTOUHbIN COK. B 
KOPMONPOH3BOJCTBe U3 KJIETOUHOrO COKa 


NHOIepHbI MO%KHO OyuaTbh MpOTeMHOBBbIC 
3eJICHbIC KOHI[CHTpaTbI JIA UCIOUb30BAaHHA B 
pallvoHax CeJIbCKOXO3AMCTBCHHBIX  %KHBOTHBIX 
[1,2]. B Buge NMOOOUHBIX MpOAYKTOB OOpa3yroTcA 
KOPHYHEBBIN COK MU BOJIOKHUCTHIN Mpecc-OcTaToK. 
Kopvi4HeBbIM COK MOKHO IIPHMeHATb B KadeCcTBe 
yHoOpeHua, Wpecc-ocTaToK pakTw4ecKH He 
UCIIOJIB3YeTCA. 

CoylepxKaHve IMTaTeJIbHBIX BeIIeCCTB B IIpecc- 
ocTaTKe HMwKe M0 CpaBHeHWIO C HUCXOHOU 
Maccow, HO OH oOOaqaeT 3HaUMTeIbHOM 
KOPMOBOM I[CHHOCTbIO, MCHbIMeCH BIaxKHOCTbIO U 
yIITY4IleHHOU CTPyKTypou, Y4TO CO31aeT 
TIpeAMOCbIIKH JJIt CeHaxkupoBaHua. B mpecc- 
OCTaTKe COJ[epxKUTCA MeHbINe OeJIKOB, KUPOB, 
KaIbuua, docdopa, 4eM B HMCXOHOM Macce, a 
KyleTuaTKa COCTaBIAeT OOJIbITyIO YacTb. OH 
MMEECT PAI, MPeCMMYIIeCTB: MeHbIMad BIAKHOCTb U 
CIpyKTypa, 


(pu3H4eCKHe CBOMCTBA MaccCbl TO3BOJIAIOT el 


YJTYUCHHaA YV3MCHHBIINCCA 


myumie yMIOTHATBCA. Kpome Toro, B HeM 


U3MCHACTCA CaxapO-IIDOTCHHOBOC OTHOUTCHHC, 
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qualities 1s close to the green mass of grasses. 
Its main advantages are in the minor losses of 
nutrients during production, storage and good 
eatability. 

The traditional technology of silage and 
haylage production has the same technological 
Operations: cutting plant material with the 
grinding, transportation of plant mass, 
prestorage treatment, leveling, compaction and 
sealing. To seal the mass the degree of grinding 
for silage and haylage plays an important role. 
Mown for silage grass and dried to a moisture 
content of 60-70%, and hay — to a moisture 
content of 50-55% is chaffed by fodder 
choppers into particles with a length of 20-50 
mm. However, the high field losses of the most 
valuable parts of the plant — young leaves are 
inevitable during drying. 

The moisture content of the biomass can be 
reduced mechanically by pressing. As a result of 
this the biomass is separated into the discard 
and the cell sap. Green protein concentrates for 
farm animals diets can also be obtained in 
fodder production of alfalfa cell sap [1, 2]. By- 
products are brown sap and fibrous discard. 
Brown sap can be used as a fertilizer, discard is 
almost never used. 

The nutrient content of the press discard is 
lower compared to the initial mass, but it has 
significant feed value, lower moisture content 
which 


conditions for haylage production. The press 


and improved _ structure, creates 
discard contains less protein, fat, calcium, 
phosphorus, than the original mass, and mostly 
consists of fiber. It has a number of advantages: 
lower humidity and improved structure; the 
changed physical properties of the mass allow it 
to better thicken. In addition, it changes sugar 


and protein ratio, as at pressing the cell sap 
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Tak KaK IPH OTKUMC B KJICTOUHbIM COK 


9KCTparupyetca OoubIUIe OeuKa, 4eM 


JICrKOPHUApOJM3VYeCMbBIxX YPJICBOJOB, a IOBbIMNTCHHOe 


CONCp2KAHHC WOCJICHHUX ABJIACTCA 
OaronpuATHbIM YCJIOBHOM AJA pasBUuTHA 
MOJIOUHOKUHCIJIBIX OakTepui Gt JTYAUIeCro 


3aKBallIMBaHHA KOpMa. 

B 9TOM CBA3H IeIbKO HacTOAMen padorTsl 
ABJIAJIOCb u3y4eHne BO3MO2KHOCTU 
IIPHTFOTOBICHHA JOOPOKayecTBeHHOrO KOpMa JIA 
Ce€JIBCKOXO3AMCTBCHHBIX 2KHMBOTHBIX H3 OTXOJIOB 
TlepepaOoTKH BereTaTHBHOM MaccbI JIFOIepHbI u 
olpeyemeHue ero SHEpreTHY4eCKON UM MMTaTesIbHaA 
I[CHHOCTH. 


CenaxKHpoBaHne I0J1yYYeHHOH C MOMOLIbIO 
OT2KHMAa OHOMACCHI IyTeM BBeJeCHHA KYJIbTyp 
MUKpOOpraHi3Mos. B 9KCHepUMeHTax 


MCIOJIb30BaIIaCb BereTaTHBHaA Macca 
CHHeErMOpu HOH JIKOWepHbI copta «Manprcka», 
CKOINeHHOM B (ba3e OyTOoHH3aIMu. BapnaHt 
3arOTOBKH CeHaxka cC _ IpesBapuTesIbHbIM 
YaCTH4YHbIM MeX@HH4YeCCKHM O0e€3BO27KHBaHHeM 
PaCTHTeENBHOTO CbIPbA OCJIORKHACTCA TEM, UTO 
CHH3HMTb BJIaKHOCTb 3eJICHOM Maccbl 0 
TpeOyeMou BeJIM4UMHbI pu 3akslayikKe B CeHax 
(45-55%) MexaHH4ecKHM ITYTeM CJIOXKHO. B 
lIpomecce ake MHOTOKpaTHOrO IIpeccoBaHHua He 
yiaeTca 


pa3pyMIMTb =BCe §=6 COKOCOep»Karue 


CTPYKTYpbI HM YMCHbINMTb BuaKHOCTh HWKe 59— 


60 %. 


SemeHaa MacCCa = JIFOLUCPHbI MOUTBeCplraslaCb 


OTKUMY C IONyYeHHeM [pecc-ocTaTKa Cc 
BIAKHOCTHIO 62,20 %, KOTOPbIM UCIIOJIb3OBAJICA B 
9IKCHepHMeHTax. 

IIpu tmpopeyzenun ucciueqOoBaHHM UW3ydasacb 


BOSMOXKHOCTbh HPHPOTOBJICHHA KOPMa H3 Hpecc- 


OcTaTKka (UTOMACCHI JIOIepHbI Ce yIOWMMu 
cmoco0amu: 
— ceHaxknpoBaHud IIpecc-ocTaTKa 6e3 


BBCUICHUA KOHCCPBHPYFOUINX arCHTOB, 
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= 


extracts more protein than hydrolyzable 


carbohydrates and the increased content of the 


latter is a favorable condition for the 


development of lactic acid bacteria and a better 
fermentation of the feedstuff. 

In this regard, the aim of this work was to 
study the possibility of high quality farm 
animals feedstuff production from the waste of 
processing of alfalfa vegetative mass and to 


determine its energy and nutritional value. 


Haylage production of the obtained by 
pressing biomass through introduction of 
microorganisms cultures. In the experiments 
the authors used vegetative mass of alfalfa 
"Manychskaya", cut in the budding phase. 
Haylage making with a preliminary partial 
mechanical dehydration of the plant material is 
complicated by the fact that it is difficult to 
reduce the moisture content of green mass to the 
desired value (45-55%) by mechanical means. It 
is impossible to destroy all the sap-containing 
structures and to reduce the humidity below 59- 
60 % even by repeated pressing. 

The alfalfa green mass was pressed and the 
press discard was obtained with a moisture 
content of 62.20 %, which was used in the 
experiments. 

In this research we studied the possibility of 
feedstuff production from alfalfa biomass 
discard in the following ways: 

— haylage production of press discard 
without the introduction of preservative agents; 


— conservation by introduction of the 


a 














— KOHCepBUpOBaHHA IlyTeM BBeJIeHHA CMeCH 
IITaMMOB KYJIBTYP MOJIOUHOKUCIIbIX OakTepui 


Lactobacillus, IIpPHOOpeTeHHBIX B 


poyja 
PocToBcKoM-Ha-JloHy IIPOTHBOUYMHOM 
WHCTUTYyTe. AKTHBHAaA KYJIbTypasIbHad XKUKOCTb 
BHOCHIacb B KONMUeCcTBe | % OT MaccBhI 
PaCTHTeJIbHOLO CBIPbA. 

Bruomacca 3akilaybipallacb Ha XpaHeHve B 
CTCKJIAHHbIC CMKOCTH, THaTeJIbHO YIIIOTHAIACh, 
3aKpbIBalaCh KPbIIKaMW C BOJIAHbIM 3aTBOPOM 
WIA OTXOTAUIMX Ta30B. basIOHbI MOMeMaIMCb B 
IlOJBaJIbHOe TloMellleHHe IIpu 
tla C. 


cocTaBlal 6 MecaueB. Ilepnoquuecku — 4epe3 


cpeHenv 


TemMilepatype Cpok coOxpaHHOcTH 
2, 4 u 6 MecalleB EMKOCTH BCKPBIBaJIMCb UH KOPM 


MOBeprasica XHMUYeCKOMY aHasI3y. 


XUMMMYeECKHMH COCTaB, 9HeEpreTHueCcKylO U 
IMTaTeIbHY!O I[CHHOCTb IOJIyaaeMOroO KOpMa 
OlNpeesAIM OOMWeMPMHATBIMH MeTOaMu [5]. 

VUcxoyHbIM TWpecc-ocTaTOoK M0 XHMHYeCKOMYy 
cocTaBy UM WoKa3aTeIaM 9HepreTu4ecKoH 
I[CHHOCTH COOTBETCTBOBall TpeOoBaHuamM HTITI 
AIK 1.10.11.001-00 «Hopmsi TexHosormyueckoro 
IIPOCKTHPOBaHHA XpaHWJIMI, cusIOca MU CeHaxKa) 
[6] uw POCT P 55452-2013 «CeHo u cenax. 
TexHuyeckuwe ycioBua» [7] kK  Onomacce, 
3aklabIBAaeMOH Ha ceHax (Tadd. 1). 

B mpecc-octatke, 3a102%KCHHOM Ha CeHax 0e3 
BBeJICHHA MUKPOOHOHM 3aKBaCKH, B IIporecce 
XpaHeHua Ovomacca He OOsIaala WocTaTOuHOu 
(pu3HONOrMYeCKOH CYXOCTbIO HM B Hel OBI 
OTMeYeHbI IWIecHeBeHve UM HasMune MaciIAHOM 
KUCJIOTHI, KOTOpble CHWKaJIM KAYECTBO KOpMa. 

CoxpaHHOCTb IIMTaTeCJIbHbIX BeIIeCTB- B 
OwvomMacce Cc BBeJIeHHeM JIakTOOakTepuii Obiia 
BbIIle, FEM B Macce, 3aJIOXKCHHOM Ha XpaHeHue 


6e3 100aBOK. 
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mixture of strains of lactic acid bacteria of the 
genus Lactobacillus, acquired in Rostov-on-Don 
antiplaque Institute. Active culture liquid was 
introduced in the amount of | % by weight of 
plant raw materials. 

Biomass was stored in_ glass_ vessels, 
carefully pressed and closed by lids with water 
valve for the exhaust gases. The cylinders were 
placed in a cellar at an average temperature of 
15°C. Storage period was 6 - months. 
Periodically after 2, 4 and 6 months containers 
were opened and the feedstuff was subjected to 
chemical analysis. Chemical composition, 
energy and nutritional value of the feedstuff 
were determined by conventional methods [5]. 

Original press discard met the requirements 
of NTP APK_ 1.10.11.001-00 "Norms of 
technological design of warehouses of silage 
and haylage" [6] to chemical composition and 
energy values and GOST R 55452-2013 "Hay 
and haylage. Technical conditions" [7] to the 
biomass, laid on the haylage (tab. 1). 

The stored biomass of the press discard 
without the introduction of a microbial culture 
did not possess sufficient physiological dryness 
and it contained mould and butyric acid, which 
reduced the quality of the feed. 

Safety index of nutrients in biomass with the 
introduction of lactobacilli was higher than in 


the mass that was stored without any additives. 


—: 


Tadmuua | 
Table 1 
XUMUYECKHM COCTAaB HU 9HEpreTu4eCcKad ITCHHOCTb KOPMa, MOJIY4CHHOrO 3 Mpecc-ocTatTka C 
BBeJICHHeM KYJIBTYp MUKpOOpraHi3MOB 
Chemical composition and energy value of feedstuff from the press discard with the 
introduction of microorganisms cultures 


CoyepxxaHnue B ACB, % O6menuasa 
Percentage in the crude matter, % 9Heprud 


cbiporo| cbipow | MJ bx/kr 


< 


ri 
KS 


KopMospie 


CbIPOro 


IIpoayKt 


CbIPOU 
l~potrenuua *KUupa | 3OJIbI ; 
P KyIeTUaTKU P Metaboliza 


crude edener crude | crude | ble energy 
MJ/kg 


sh 
38 
0 9,65 0,740 
37 
30 
24 
H/0 


eC NMHUIDbI 
Product 
Feed units 


protein 


MicxoHbIM Mpecc- 
OCTaATOK 37,80 16,47 35.07 
Initial press discard 





fat a 
| | 
MepMeHTHpOBaHHbIv 
IIpecc-OcTaTOK 
37,80 16,47 36,02 mes: 9 
Fermented press 
discard 
DepMecHTHpOBaHHbIN 
IIpecc-OcTaTOK 4epe3 
2 mecalla ai 22 15,71 37,81 3,69 9 9,49 0,721 
Fermented press 
discard in 2 months 
MepMeHTHpOBaHHbIv 
IIpecc-OcTaTOK 4epe3 
4 mecata 37,92 15,63 38,44 3,64 9 9,38 0,720 
Fermented press 
discard in 4 months 
MepMeHTHpOBaHHbIv 
IIpecc-OcTaTOK 4epe3 
6 MecaALeB 38,17 15,12 38,53 3,61 9 yee | 0,690 
Fermented press 
discard in 6 months 
Cenax | (2) ki. [6, 7] 
40 H/M 0,72 
Haylage I (2) class. (40) 16(14) H/0 30(33) 10(11) 9,4 (9,1) (0,67) 
[6, 7] | 


B depMeHTHpoBaHHOM KOopMe TIO ucTeyeHuU No mould was found in the fermented 
cpoka XpaHeHHa lleceHH He HaOsOaoce. feedstuff after its expiry date. Butyric acid 
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MacisHow KUCIOTbI TakxKe OOHapyxKeHO He 
Opw10. Ilo cogepxxaHHu1O WpoTewHa, OOMeHHON 
9HepruH WM KOPMOBBIX eCJIMHHIL OH OTBeUAaT 
TpeOoBaHHAM K ceHaxky 2 kKylacca. Coep»kaHue 
KIeTYUaTKH IIpeBbIINAaIO perlamMeHTHpOBaHHy!o 
BeJIMYMHY, HO, COrmacHoO TpedOoBaHuaM [7], 


olueHKa ceHaxka HO KuIaccy kauyecTBa 
IIpOW3BOJMTCA B YCTaHOBJICHHOM TlopsyiKe: TIpu 
OTHECCHHM OTJICJIbHBIX TOKa3aTesen CceHaxka K 
pa3HbIM KJIaccaM KayecTBa OnpeyeAIOUMMU 
(bakTOpaMu =ABJIAIOTCA COfepxKaHHe cyxoro 
BeINeCTBa, CbIPOrO IpOTeHHa, CbIPOM 30]IbI U 
MaCJIAHOM KUCJIOTBHI. XOTA B 9XKCIePHMeHTax 
cojlepyKaHue cCbhIpOM KIeTYaTKM IIpeBBIINAaO 
TpeOyemMoe JId CeHaxka, HO cormacHo [OCT P 
55452-2013 


yCJIOBUA>» [7], 


«CeHoO HW ceHax. TexHuueckne 
TaHHubin WOKa3ateJib 
OpaKOBOUHBIM He ABJIACTCA. 

Ilo cofep»kaHHtO [IMTATeJIbHbIX BEIIIeCTB, 
OOMeCHHOM 9HEpruv UW KOPMOBBIX eCJMHUIL KOpM, 
IIPHTOTOBJICHHbIM 43 (epMeHTHPOBaHHO"O Lpecc- 
OCTaTKa, COOTBETCTBOBall CeHaxy 2 KuIacca (TaOI. 
1). [lomyaeHHpmt KOpM WMe KOpHuHeBATO- 
3eJICHbIM TIBET HM HeEMaKYyILyFOCA KOHCHCTeHIIMKO, 
COXpaHAJI CBOIO CTPyKTypy, OOaai MpuATHbIM 
3allaxXOM KBallIeHbIxX OBOIIeH. 

3akuro4ueHwe. BHecehwe cCMeCH IITaMMOB 
KYJIbTYp JIakKTOOaKTepui AKTHBHO U HalipaBsICHHO 
TOBIHAIO Ha TedeHHe MHKpOOMONOrM4ecKuX U 
OMOXHMMYeCKHX TIpOIeccoB B KOHCepBupyeMor 
3eJICHOH mMacce, MO TaBJLAIO pa3BuTHe 
He*KeTaTeIbHOHM MUKPOMJOpbI, CO3TaBad YCIIOBUA 
JIA JIMTeCIIbHOrO XpaHeHHA TIMTATeJIbHbIX U 
OWMOJOrMYeCCKH AKTUBHBIX BeLICCTB B KOPMe. 

Ilomy4eHHble pe3ylIbTaTbI CBUJICTEJIBCTBYIOT O 
TOM, 4TO coyueTaHHe MeXaHHyecKOro 
00e3BOX%KUBaHHA PaCTHTeJIbHOM MacCCbI JIFOIepHbI 
no 60 % BIaxKHOCTH C TOCIeLYIOIMM BBeJJeHHeM 
KyJIbTyp JIakTOOaKTepHi NMO3BOIIAeT MOJY4aTb 
OOpoKayecTBeHHbIM KOPM ~  JJId 2%KBaUHbIX 
*%KXMBOTHBIX. Ilo tumleBow UW 9HeEpreTH4eCKON 
I[CHHOCTH, COepxKaHHIO IIPOAYKTOB OpoxKeHnA 
IOJIYUCHHBIN KOPM COOTBETCTBOBAII TPeOOBaHHAM 
K ceHaxy 2 KJIacca U MOXKeT ObITh PEKOMCHJIOBaH 
JIA BBEJCHUA B pallMOH CeJIbCKOXO3ANCTBCHHBIX 


7KUBOTHbIX B3AMCH CCHaKa, WPWUPOTOBJICHHOLO U3 
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wasn’t found as well. The protein content, 
metabolic energy and feed units meet the 
requirements for the 2nd class haylage. The 
fiber content exceeds the regulated value, but, 
according to the requirements [7], haylage 
evaluation according to the quality class 1s made 
in the prescribed manner: when assigning 
haylage separate indicators to different classes 
of quality the determining factors are the 
content of dry substance, crude protein, crude 
acid. Although in_ the 


experiments the content of crude fiber exceeded 


ash and _ butyric 


the haylage requirements, but according to 
GOST R_ 55452-2013 


Technical conditions" [7], this indicator is not a 


"Hay and haylage. 


rejection criteria. 

The content of nutrients, metabolic energy 
and feed units in the feedstuff made from the 
fermented press discard corresponded to the 2nd 
class haylage (table. 1). The resulting feedstuff 
had a brownish-green color and not smearing 
consistence, kept its structure, had a pleasant 
smell of pickled vegetables. 

Conclusion. The introduction of 
lactobacillus strains mixture actively and in a 
guided way influenced the course of 
microbiological and biochemical processes in 
the conserved green mass, suppressed the 
development of undesired microflora, creating 
conditions for long-term storage of nutrients and 
biologically active substances in the feedstuff. 

The results indicate that the combination of 
mechanical dewatering of alfalfa plant mass up 
to 60 % of moisture content followed by the 
introduction of lactobacilli cultures makes it 
possible to obtain high quality feedstuff for 
ruminants. Food and energy value, the content 
of fermentation products in the obtained 
feedstuff corresponded to the requirements to 
the 2nd class haylage and this feedstuff can be 
recommended for introduction in the diet of 


farm animals instead of haylage made from 


‘Ker 
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